Species dependent esterase activities for hydrolysis of an anti-HIV prodrug glycovir and bioavailability of active SC-48334.
The in vitro fate of an ester prodrug, glycovir, was studied to determine if the species differences in the bioavailability of pharmacologically active SC-48334 observed after glycovir administration and not observed after SC-48334 administration is due to species differences in ester hydrolysis rate or species differences in absorption of the prodrug itself, and to determine the site(s) of ester hydrolysis which contributes most to species differences in the bioavailability of SC-48334 if any. Glycovir was incubated with small intestinal mucosa, liver S9 fractions, whole blood, red blood cells (RBC) and plasma of the rat, dog, monkey (cynomolgus and rhesus) and man, and glycovir concentrations were determined by HPLC. The relative bioavailabilities of SC-48334 after prodrug administration to the rat, dog, monkey and man were 99, 15, 42 and 37%, respectively. After SC-48334 administration, SC-48334 was rapidly and similarly well absorbed in all species. The hydrolysis rate in the small intestinal mucosa was well correlated with the relative bioavailability of SC-48334 after prodrug administration. Among different species the hydrolysis rate of glycovir in liver S9 fractions, blood, RBC and plasma did not parallel those in the mucosa of the small intestine. The species differences in bioavailability of SC-48334 with the prodrug were due to species differences in hydrolysis rates of the prodrug in small intestinal mucosa. The monkey was a good animal model for prediction of esterase activity in human small intestine and relative bioavailability in man.